chemicals. They will also attempt to obtain photocopies of all hospital and general practitioner records for the verified cases of angiosarcoma.
The verified cases of angiosarcoma will be entered into a register which will include occupational histories and the copies of the medical records, and an estimate of the true incidence of angiosarcoma will be obtained. Finally, the frequency of occupational exposure to vinyl chloride will be compared between the angiosarcoma cases and the controls.
In conclusion, prospective and retrospective studies are being carried out to provide a comprehensive assessment of the risk of occupational exposure to vinyl chloride and the development of primary angiosarcoma of the liver. The prospective mortality and cancer registration studies will also permit the testing of hypotheses concerning the carcinogenicity of vinyl chloride in other sites, such as the lung and brain. And in the absence of a satisfactory objective test for use in morbidity surveys, mortality data should enable the more serious complications of periportal fibrosis due to vinyl chloride to be assessed. REFERENCE , Baxter P J & Fox A J (1975) Lancet ii, 27-28 DISCUSSION Dr A J Fox (Employment Medical Advisory Service, London) said that in the prospective study of PVC manufacturers described by Dr Baxter great care had been taken to elucidate the role of (1) year of entry into the industry, (2) level of exposure as estimated by people who had worked in the individual plants, (3) length of exposure in the industry, and (4) length of follow up. These studies, coupled with those of 'healthy population effect' and 'survivor population effect' were of fundamental importance in the evaluation of the results of exposure to vinyl chloride monomer.
Dr L Magos (MRC Toxicology Unit, Carshalton) said that in the retrospective epidemiological study reviewed by Dr Baxter vinyl chloride workers were divided according to exposure time and level of exposure. How could data be obtained on the level of exposure of a worker who had had twenty years' exposure?
In the German literature there were many cases of splenomegaly, fibrosis of the liver, and thrombocytopenia. Dr Magos was surprised that no similar cases had been reported from the UK during the meeting. Histopathology of Liver Lesions Associated with Exposure to Vinyl Chloride Monomer So far only 2 cases of angiosarcoma of the liver have been reported in British workers exposed to vinyl chloride monomer (Lee & Harry 1974) but more material has been studied in the United States by Bradford Block (1974) and by Thomas et al. (1975) . The lesions encountered in this last publication included 15 angiosarcomas and the structural changes are clearly presented by these authors. At the same time, angiosarcomas have been described in other circumstances, which included prolonged exposure to arsenical medication for psoriasis (Regelson et al. 1968 ) arsenic toxicity in vineyard workers (Roth 1957) and after exposure to thorium dioxide for arteriography (Visfeldt & Poulson 1972) . The lesion has been encountered also in patients with no evidence of exposure to a particular toxin (Baker et al. 1956 ). The characteristics of the tumour are for the most part agreed by these various workers and I propose to outline them. I shall also briefly discuss some of the other changes which have been noted in the livers of patients suffering from angiosarcoma and those of patients who had been exposed to vinyl chloride monomer but did not show evidence of the development of tumours. The tumour consists of cells which vary considerably in appearance but seem to have enough common features, particularly in their mode of growth, relationship to vascular spaces and stromal changes, to support the view that they are derived essentially from one cell type.
In general the tumours show a gross appearance of dark hemorrhagic nodules in the liver; there is a variable distortion and apparent fibrosis in the intervening liver tissue. Sometimes foci are macroscopically less hemorrhagic. There is often frank necrosis. The microscopical appearances at first glance are variable, but analysis suggests a consistency. Thomas et al. (1975) have delineated 3 main types depending really on the relationship of the tumour cells to the vascular spaces: (1) The sinusoidal pattern, in which dilated hepatic sinusoids are lined by enlarged and proliferating tumour cells, A^t~t wt hepatocytes, resembles cells normally associated with vessel walls and appears to be closely related to vascular spaces with variable degrees of abnormality.
There are changes in other elements, both in a tumour-bearing regions and in parts of the liver ) 2 [ i t -;3-+ Ewhich appear to be free of tumour. These changes S seem to involve mostly the supporting stroma.
In the regions of the tumour, the perisinusoidal reticulin fibres are prominent, obviously increased and appear to run between the tumour--! " u . .* j yobearing sinusoid and the hepatocyte plate, apparently causing reticulin increase in the space of Disse, which exists between liver cell and normal sinusoidal wall. The alteration varies from a minor inconspicuous (as the authors abroad put it) increase in reticulin fibres which may not be seen without the use of special stains (and in fact, both special stains and special optical manceuvres may be employed to highlight :i1o" t i i^this change) to massive increase of collagen fibres which surround the hepatocyte plates, clearly . *y¢ta >obstructing the lumen, sometimes apparently en- with hepatocyte plates clearly recognizable * X between the tumour cells. This appearance is found most often (Fig 1). (2) The second most * X common is termed the papillary type, in which papillary formations of tumour cells are borne on a core of connective tissue, which may include recognizable surviving hepatocytes, often with canaliculi containing inspissated bile pigment : v * (Fig 2) . (3) (Fig 3) 'and it may be....... difficult to distinguish tumour cells from reactive # a cells, or they may be quite unusual, showing irregular bizarre and giant-cell forms (Fig 4) . no hepatocytes appearing to survive (Fig 6) . It is, of course, not clear whether the fibrosis precedes hepatocyte loss or not, but appearances suggest , that it does. Such hepatocyte survival occurs even in the middle of very poorly differentiated X tumour, a phenomenon which is quite unusual in the case of other tumours.
Remote from the tumour-bearing areas, such A perisinusoidal reticulin increase is recognized and : again it varies from the minor inconspicuous . form to quite striking fibrosis (Fig 7) . There The relevance of such nontumourous changes to the subsequent development of angiosarcoma is of course one of the major practical issues at W7~~~~~~~~~~~present. Such changes are sometimes found in the liverns of workers exposed to vinyl chloride monomer and we have had an opportunity to see sections referred by several clinicians concerned with this problem, including Dr F Lee, Dr Robin Walker, and Dr I F H Purchase. The findings will probably be incorporated in their own reports but, in summary, several liver biopsy sections have been looked at for the nontumour changes described. It happens that both controls and exposed patients have quite a content of fat and that several of the exposed personnel do show sinusoidal thickening, difficult to make out, but easier in dark-ground preparations. One particular case, which I hope Dr Frank Lee will report, presented with portal hypertension and had quite (Figs 8-9 ).
The question whether these lesions are significan't as premalignant changes is unanswered, as many of the alterations can be found in other conditions such as congestive cardiac failure, endothelial cell hyperplasia in cases of lymphoma, and of hepatocyte and other changes in many drug toxicity situations. Other pathogenetic questions also have to be posed, such as what is the primary lesion, which cell'is involved in the formation of the tumour, what is responsible for the curious fibrosis and survival of the hepatocytes. Understanding these processes would probably enable us to make a better assessment of individual risk factors and perhaps to work out whether there is a tolerable exposure. (Lloyd 1975) . The finding of the initial cases was a dramatic event, and unlike what has occurred with many other proven or suspect carcinogens, the confirmatory experimental evidence :arrived almost simultaneously with the epidemiologic results (Maltoni & Lefemine 1974). The widespread industrial applications and uses by the consumer were instantly appreciated, and since the VC problem also arrived at a time of growing awareness and concern among workers and consumers about environmental and occupational hazards, it served to focus these concerns.
Within the first few months after the initial cases were described a number of worrisome reports appeared. Investigators in Louisville, Kentucky, and also at Mount Sinai Hospital in New York demonstrated a high percentage of liver function abnormalities in polynierization workers, suggesting a broad problem (Makk et al. 1974 , Lilis et al. 1975 , and, in addition to this, the earliest mortality studies (Monson et al. 1974 , Tabershaw & Gaffey 1974 suggested increased rates for nonhepatic tumours, parallelling the multiplicity of tumour types seen in experimental studies (Maltoni & Lefemine 1974) .. Review of records at the Connecticut Tumor Registry, started in 1935, revealed 5 definite cases of HAS; 4 cases were clustered in one industrialized area and had occurred since 1967; 3 of these (and possibly a fourth case where the diagnosis was uncertain after review of slides) occurred in workers at two polyvinyl chloride (PVC) fabricating plants or in residents living nearby (Landrigan & Heath 1976). Further concern was generated by
